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Ley and pstafurove» yw. I- 


The pecularit©® of cerium moaification of cast yron 


PERIODICAL piteynoy® proizvodstves no: 4) 4960, 42-44 

gical aifficulties in the production of mo- 

gnesium, experiments are veins carried out 

to modify cast iron qith ceria (savitskiy» e. U- Ref. 13 Reakiye metally 

4 splevs (Rare Barth Metals and Alloys) » ve galiurgizdats 49593 Ghkol nikovs 
A. We. Pe 7 Ref. 2? WLi- 


gb. M Bon arenkos ; qzakher ov F 7 chichagov?> 

seynoy& pro yoast ot, no 2) 960) - puring experiments cerium was added 35 
misch metal (5672 Ges 18% La, UP 40 4.6% Fes 9.056% Zns 9.0267 Cl» 0.02% S» 
0.015% P, r peing fa, PDs Sm Case iron was melted in @ plast oun 
pola, chi ged until phe reauired chemical composi tio” was t ined and over 
neate to ty; - 4,5 90°° in 2 -f nauctive furnace lypoeutec c cast 


a% 
silver graphite: The cast irom wa 
m + 1 


etal was aadaed th the aid of 
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The pecularities of cerium.-- 


s the cast iron was 
ejections and its tem- 


ed tube. After two minute 
of the obtained —_— 


a perforat 
SiT5 added. There 


removed and 0. 396 


perature increased by 290 - 30°C. The chemical compositions 
cast irons ana results of mechanical tests are shown in Table 1 It was 
S th is higher than their pending strength: At 


found that + 
equal quantities of the mo e relative hardening of hype 
ctic ones. Microstructura 


j;rons is higher than that of hypoeute 
1 does not affect the pasic @m 


that the modification with misch meta etal struc 
ture which consi na 5 - 10% ferrite in all cases. In hy po- 


eutectic cast if nite was found after addition of a 0.3% mo- 


difier, in hypereutectic cast iron after 0.592. However, even the addition 
of 0.7% modifier failed to achieve @ complete spheroidization of graphite, 
due to the increased amount of sulfur and its reaction with cerium. fo eli- 
minate the effect of sulfur, additional smeltings of cast iron were carried 
out under the same conditions 4S pefore. The chemical composition and the 
results of mechanical tests are given in Table 2. Modification with misch 


metal does not affect the casting properties of cast iron. Its fluidity in- 
creases and TF at 0.5% of misch metal. Larger quantities 


eaches its maximum @% 
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of modifier decrease the fluidity due to the formation of a ereat anount of 
ceric oxice in the metal, Linear shrinkage varied between 0.7 - 1.0:5. Sine: 
the modification of cast iron with cerium proved superior to magnesium modi- 
fication, further tests included the combined modification with magnesium 
and misch metal of desulfurized cast iron. It was established that simul- 
taneous addition of solid magnesium and misch metal reduces the pyroeffect. 
The chemical composition and the mechanical properties of the tested cast 
irons are shown in Table 3. The combined modification with Separate additim 
of magnesium and misch metal improves the quality of cast iron, Althou;;h 
the spheroidizing ability of the misch metal is inferior to that of magne- 


sium, it neutralizes the adverse effect of titanium, bismuth etc. during the 
combined modification. There are 3 tables, 3 figures and 2 Soviet-bloc re- 
forences,. 
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aed SED 
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The pecularities of cerium... A104/A133 
Table 1: — 
gecbeve § fo Red i 
ar XikWNeeGAN Coctab GI =p set 1) misch metal addition in 3 
2) chemical composition in 53 
Mpegzea npoy- . 
Auta. Se uct sweat} (3) Carbon equivalent; : 
oe vee (4) strength limit in kg/mm2; 
Meioas Ma maf s) j (5) tensile strength limit; 
jo eazenr| no | npu 6) bendi th limit 
ve, mane, ee | nee ( ending streng imit. 
“CELELE FS? 3 MCHHH] =66¢ 
- eg Po Fr een Pe rn ir ee G,41 2,17 0,63 | 0,16 0,08 4,7 10,% 25,1 
9,3 3,93 | 0,50 | 2,15 0,64 | 0,15 | 0,08 4,7 18,2 Rt 
0,4 3,93 | 0,62 | 2,15 0,43 | 0,15 | 0,06 4,7 21,6 42,3 
0,5 3,95 St 2,08 0,65 | 0,14 | 0,05 4,6 26,0 46,3 
0,6 3,95 O'33 2,09 | 0,66 0,15 | 0,04 4,6 29,0 5,2 
0,7 3.94 | 0,86 | 2,06 0,65 | 0,16 | 0,03 4,6 29,1 56,1 
_ 2,62 | 0,72 1,86 | 0,53 | 0,12 | 0,07 3,2 25,8 45,3 
0,3 2,62 | 0,84 1,84 | 0,60 | 0,81 0,07 3,2 33,3 62,4 
0,4 2,00 | Ost 1] 1,55 | 0:59 | of19 0,07 3,2 39,4 64,0 
0,5 2.5% | 0,90 | E,S4 0,51 } 0,13 | 0,05 3.2 36,0 61,5 
0,6 2.56 | 0.89 | 1,75 | 0.52 | oft 0,06 3,1 38,2 60,0 
0,7 2,53 | 0,86 | 1,80 0,57 0,11 i 0,C6 3,1 33,5 61,0 
pa os Se i ah cl 
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pecular: 3 00f cerian.,, A104 /A4133 
Table 2; 
1) misch metal addition in $3; 
.\2) chemical composition in Sos 
Tobie 2 Tabisia 2 3 carbon equivalent; 


7] Z) XuuwnccxwA coctas 8, peel strength limit in kg/imm2; 


Rotav. oo Ba ar a] 3 tensile strength limit; 
vay | yr oh 7 aa npou- 


poa- | nvcrn xcs |< bending Strenyth limit. 


META Hua 


aa “06 SI Mn p Sf sxon- me 
bry peaent 
pacra- ares 
{ c, Sean 6e 
i f 
— | 26.5 | 1.82 | 0,60 | 0,10 | 0,03 3,2 | 26.4 | 36,2 
| as seg | Pd | 0652 7 O10 | for | 3% | gore | age? 
4 [ 2.65] asa | ofss | Ott | 0,01 32] 393 | 670 
Pe 1,85 it SG 6,10 0,0 3,2 29,5 62,5 
WG P56) rst | uls7 | Gu | oo Sty at | os4 
: i 
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Table 33 


modifier addition in 635 
__ fp as 42) chemical composition in %3 


er Xwmunecnna p SAREE Ene ceeraN 8h a carbon equivalent; 
: | ewe npesen pets strength limit in kg/mm; 


MOCTH B xejaen® 
pox: , tensile strength limit; 
06 | SI rele P s | xpu p bending strength limit; 
c, |p without modifier; 
i 0.4 misch metal; 
“bes Moanpas |__|] 7-5; 
katopa . . 12,7 [2,211 0,53 | 0,11 | 0,01 0.4 magnesium; 
2,711 2,211 0,60 | 0,12 | 0,000] 3, : : 0.2 misch metal + 0.2 magne- 
: ' Sium. 


Aobaoxa 
MORHIpI- 
watops 
a, 


” 
§) O4 Dunuiwerta- 


9} 08 neue « +1 2,69) 2,25] 0,58 | 0.10 | 0,009 
i) 2 rear a 


! 02 eye 2 marie . | 


2,69 2,20! 0,53 0,18 0,003 
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Brittleness of cast iron containing cerium, ‘Lit. proizy. no.3:27-28 
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S/148/61/000/605/014/015 


E0O71/E135 
AUTIIORS : Yaienov, P.I., and Astafureva, NVI. 
TIPLE ; An investigation of the technological conditions of the 


znoculation of cast iron with a cerium alloy 


PERITGDICAL; Tzvestiva vysshikh uchebnykh zavedeniy, 
Chernaya metallurgiva, 1961,,No.5, pp. 177-183 


TRAPS The influence was investigated of the temperature to 
which cast iron was initially heated up and the temperature at which 
2t was. subsequently inoculated with a cerium alloy on the properties 
ot low sulphur. low phosphorus iron with an eutectictity of 0.9 and 
-eQ, A sertum alloy FMTs-6 (50.4% Ce, 3.3 Fe, 6.3 Mg, remainder 

‘a 


wiher rare earth tlements) and the following two types of iron: 
Eutecrticityv Cc Si Mn Pp Ss 

0,9 3.25 2,20 0.50 oO. id 0.04 

720 %.60 ¢.85 0.60 0.12 40.06 j 
wers used for the experiments. Iron was melted in a 50 ke induction 
furnace. heated tc 1550 °C, transferred into a preheated ladle where — 
it was retained to a given ineculation temperature (1350. 1400, 1450 
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techauctog:cal conditions of the ineculation 
errum alley 


and 1500 °C), The inc:ulant was introduced on a rod in an amount of 
0.5% of cerium allsy and 0.4% <f ferrosilicon. The iron was teemed 
inte semis of $0 and 1060 mm diameter. The influence of the 
tnoculaticn temperature was evaluated on the basis of cnanges in the 
tens:le and bending strength. The coefficients of quasiisotropy 
were calculated from the equation 


sa ~-t 


D oD 
ay d 

where cp and &yq ~- tensile strength (or bending) in two cross- 

sections under comparison; D and d - corresponding diameters; 

x - coefficient of quasiisotrepy, designated by a _ for tensile 

and by b ‘fer bending strength. It was found that an increase in 

the inoculation temperature ts L400 °C has no practical influence 

on the properties, but with a further increase in the temperature a 

considerable increase in the strength characteristics as well as of 

the coefficients of quasiasotropy a and b was obtained. 
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ae “Hyest.gation cf the technelogical conditions of the inoculation 
Me Se eo we a ey tum aliey 
h 


S$ toc the tatter coefficients were obtained at 
20-247 PC. a further increase gave some 
Regine: ee abe irons snoculated at 1350 °C no changes in 
a Rare were observed. graphite was present only in plate 
corm, Av oo Oe ently 1+ smalt proportion of the graphite was in 
fittatar otovm- at ‘440-1470 °C the whole graphite in both cast 
cent heoam- wlusatas. at 1800 °C the amount of graphite and the 


Cf ete es ef yes ditperston deatreasad, With increasing inoculation 
"cunerature ‘he propertion of pearlite in the structure of both 

; Ferrite decreases, and at 1500 °C the 
ee cementite was observed. The presence 
eit on the strength characteristics of 
asticity. the coe*ficients of quasi- 

ca 


2 

7 41 

Phe .ron, bur lewered its pl 
Litv T 


eee and workabilrive hus, for cast irons of an -utecticity 
of Bw hat) han ulat.on with G,i% af FMTs-—6 alloy and 0.4% of 
rerrigtlicen Pot em init tai heating temperature of 1550 °C, the Y 


‘Posmam ine uklatzen temperature is within the range 1440-1470 °C. 
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im which the 
inte a ladle, r 
and then tnoculated, Semis were 
j~ L320 SS With increasing heating 
O$ition of the iron remained unchanged, 
: ‘which was decreasing), With increasing 
ature, the absolute values of the strength 
-hange cnly a little but the coefficients of quasi- 
The positive influence ef the preliminary 
a highsr temperature appears to be associated 
imprevement in the degassing, coagulation and flotation of 
usions and solution of graphite foam which always interferes 
the fermation of regularly shaped globular graphite during 
mi inoculation, More than 50 industrial heats preduced in 
furnaces ienfirmed the Laboratory results, Cupola iron of 


wr oLemeeszition, the temperature cf which in the runner was 
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E071/E135 
r ¥ 2 the technciogical conditions of the inoculation 
eT cast tran with a cerium alloy 


1400-1420 %C. could not be inoculated even with l% of FMTs-6 alloy. 
Gverheoting of tihais iron in an electric furnace to 1550-1580 “¢c 
with subsequent inoculation at 1440-1460 °c produced completely 
fiebular graphite, When melting of this iron was carried out in an 
electric furnace. a preitminary heating temperature of 1470-1500 °c 
was found te be sufficient, It is concluded that a successful 
ineculatrean of iren with the cerium alley can be obtained only at 


certain temperatura cenditions ef preliminary heating and ; 
Inncutalion these -emperatures differ fer a ras? tron melted in / 


Alfrepens Furnaces, 
- 


There are = igures, 4 +abtes and 3 Sovie+ references, —_ 
ASSOCIATION; Mcskovskiy Stanko-instrumentalinyy institut 
‘Moscow Machine Tocl Institute) 
SUBMITTER: Osteber Ll, 1950 
— iw if 
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SEHGEICHEV, Nikolay Fedovovich; TALANOV, P.I., prof., retsenzent; 
KOCHUAOV, A.S., inzh.., retgenzent; LOS'KOV, D.I., dotsent, red.; 
GHIDEIKE, lA. inzk.. red.; LORTSOY, A. F.. inzh., red.; ELANK, 
E.M., highs red.; BOGOSLAVETS, NLP, tekhn. red. 


{Manufacture of models] Model'noe proizvodstvo. Moskva, Mashgiz, 
1962. 158 p. (MIRA 15:6) 
(Models and modelmaking) 
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TALAUGY, P.d.: KOTSYUBINSKIY, O.Yu.: ZALNISMAN, ELS. 


Metncds of salenlating the socling of a casting in a multi- 
layer moid, Izv.e vys. uchebo zay.? cher. mete 7 noo? £i9 5-202 
tes (MIRA 1728) 


1. Mcskevskiy stankoinstmimental'inyy institut, 
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TALANOV, Pyle, profs; BREDIS, V.&., Lozh. 
Ginengional connections and errors in sand molds, Lit, proizv, no.?: 
6-7 S 165. (MIRA 18:10) 
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PALANOV, S.I., polkovnik meditsinskoy sluzhby 


prophylactic 
-med, zhur. 
(MLRA 9:9) 


Main problems in the organization of therapeutic and 
services for the troops during camping periods. VYoen. 
no.$:39-42 My '50. 

(MILITARY HYGISNB) 
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ZHUKOV, A.F., inzh.; TALANOV, S.1I., inzh. 


t, Biul,tekh,inforn. 


; men 
Pumping station built of reinforced cene (MIRA 13:3) 


po stroi. 5 no.10:28 O '59. 
(Pumping stations) 
(Reinforced concrete construction) 
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HEAT TRANSFER OF LIQUID METALS IN PIPE FLOW (USSR) 


Subbotin, V.-L, ae A. ee ea BN. Gabrianovich, V, D, Talanoy, andl. P. 
Sviridenko, Inzhenerno-fizicheskiy zhurnal, v. 6, no. 4, Apr 1963, 16- 21. 
S/176/63/600/004/002/617 


The i.ysics arc’ Power Engineering Institute in Obninsk studi ed heat ira nsfe er from He 

at 18 to oe ae from Nak alloy (22% Na, 78% Kjat 70 toNo°C, Three test se ctions 
were use “he first consisted of 2 :.l:shed steel tube (20-mm pe eter, 0. 3-mm 
wall cme ess) t ch copper rings (43-mm dismeier) were welded at 1- mm in- 
tervals, The oe Bee es were located inside ihe copper rings. The second 
section Sentmed a a nickel tube (i2-mm diameter, 0. 4-mm wall thickness) aiso 
ecuipned with copper rings. The third section consi sied of 2 machined copper 
tube ies a <O0-mm outer an aS 2 20.8-mm inner diameter. Two series of experi- 
t 170 < Pe <79G0, with oxide contents in the 


Z 
%: 2) at iOT < Pe < oo with oxide contents 


in 


“3S 


metal ranging acess 3°10-* to > 1 10-* wi 
-3 


of 1-10 to 5.2-10°3 wi%. The resulis showed that Nusseli number for tg 
in nickel ¢ and § steel tubes and for NaK in copper tuves is dees. This indicates 


Car 
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ADD Ur. 987-3. LL Gime 
ERAT TRANSVER OF LIQUID ISEARS Ty PIFS FLOW [Cont'd] 8/170/53/060/004/602/027 


that thermal contact resistance is practically absent under the conditions * “ted. 
Oxides in concentrations from 3+10-" to 5-10-3 wt % did not affect heat w...uler 

_in NeK. The following formula is recommended at 0.002<<Pr <<0. 003 and 
20 <Pe<<1000 for metais containing oxides in concentrations below the solubility 
limit: Nu*=4,3 + 0.025 Peas, aoe 
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USHAKOV, P.A.; SUBBOTIN, V.I.; GABRIANOVICH, B.N.; TALANCY, V.D.3_ 
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Heat transfer and hydraulic resistance of close-packed bundles 

of rods arranged in-line. Atom. energ. 13 no,2:162-169 Ag 

"O26 (MIRA 15.8) 
(Heat—Transmission) (Nuclear reactors) 
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; TITLE: Investigation of the temperntnre distribution in core and 
| shield elements of BN-350 reactor by means of experimental models | 
| 


—— ee ISI _ Sener en seen Ee 


| 

| 

i 

5 | AUTHOR: Subbotin, V. I.; Ushakov, P. A.; Zhukov, A. V.; 
! 

t 


SOURCE: Obninsk. Fiziko-energeticheskiy institut. Doklady, 1965. 
. Exsperimental'noye Issledovaniye na modelyakh poley temperatury 35! 
- teplovydelyayushchikh elementov aktivnoy zony i ekrana reaktora 37 i 
| BN-350, 1-22 Gt/ 


1 
| 
i 4 


i /. 


TOPIC TAGS: nuclear power reactor, fast reactor, liquid metal \ 
cooled reactor Se 


ABSTRACT: The distribution of temperatures in various parts of a a 
350 Mw fast-neutron sodium-cooled reactor was investigated by means 
of two special experimental models. The first model consisting of , °° 
two loops was similar to the core of the BN-reactor while the second | 
model was arranged for investigation of heat transfer in the shield-: 
/4ng area. Particular attention was given to the centrally and i 

' peripherally located fuel elements that is to the fuel assemblies 
gubeiy yee to different heat transfer conditions. The core primary. 


(o9el oA 
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4 
loop was cooled by a Sie a sodium-potagsium compound was used 
; 43 coolant for the secondary core loop as well as for fuel elements | -.. 
' placed within lateral shields. The core model consisted of 37 tubes; =; 
| of which 34 tubes were provided with spscial welded fins. The shield 
model had an assembly of 19 tubes. A detailed description of the ote 
| experiments wags given and the results were analyzed. The irregular- 
| ities in temperature distribution were eraphically presented in 10 
| figures. It is proposed to resume the research on temperatures by | 
| using new models because the evaluation of temperature ranges and 
| 
{ 
| 
q 
{ 
j 


: Sradients on outer peripheral elements was not sufficiently reliable, =~ 
; Introductory information is also Ziven on BN-350 reactor as well as 
' On some eat transfer problems. Orig. art. has: 3 diagrams ‘and — 

10 graphs. ; 


| ASSOCIATION: none 
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AUTHOR: Bespalov, Y. I.; Talanov, V. I. 6S 


fizicheskiy institut 


ORG: eee Radiophysics Institute (Nauchno-issledovatel'skiy ates 
~ 


TITLE: Filamentary structure of light beams in nonlinear liquids 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. 
Prilozheniye, v. 3, no. 12, 1966, 471-476 


TOPIC TAGS: light transmission, light theory, light polarization, laser optics, 
laser modulation , 27@¢v9 PROPERTY y PERTUR BAZ04) 


ABSTRACT: The authors present a theory of formation of self-focusing light fila- 
ments in liquids, first described by Pilipetskiy and Rustamov (Pis'ma ZhETF v. 2, 
88, 1965). It is shown that in a nonlinear dielectric, amplitude phase perturba- 
tions of a plane electromagnetic wave bring about its decay into individual beams 
having different self-focusing lengths, depending on the scale of the initial per- 
turoation. In this case there exists a characteristic fastest-focusing scale, 
determined by the nonlinearity coefficient of the wave. The development of small 
perturbations of a plane wave into a decay is traced, and the stability of the 
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perturbations is analyzed. The buildup of the instability caused by these per- 
turbations is shown to depend on the width of the initial perturbation region, on 
the anisotropy caused by the incident wave, and on the random inhomogeneities of 
the medium in which the wave propagates. The results are of importance in connec- 
tion with possible structural changes that can occur in the field radiated by a 
laser, especially if the effect of nonlinearity of the active medium is aggravated 
by the presence of other nonlinear materials in the cavity (such as a saturating 
shutter). The authors thank A. V. Gaponov and M. A. Miller for a discussion of 
the results and V. N. Gol’dberg and R. E. Erm for the electronic computer calcula- 
tions. Orig. art. has: © figures and 6 formulas. (02} 
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AUTHOR: Averbakh, V. S.; Vlasov, S. N.; Talanov, V. I. : 


rae £ 
ORG: Scientific-Research Radiophysics Institute at the Gor'kiy State University im. 
N. I. Lobachevskiy (Nauchno-issledovatel'skiy radiofizicheskiy institut pri 
Gor'kovskom gosudarstvennom universitete) 


TITLE: An open resonator with an arbitrarily located stop 
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 3, 1966, 497-507 
TOPIC TAGS: laser, laser theory, resonator, electromagnetic field 


ABSTRACT: The authors consider the normal modes and losses in an open resonator con- 
sisting of two spherical mirrors with a single beam-limiting diaphragm located at an 
arbftrary position on the optical axis. Such a resonator is regarded as a mode! of 
a laser with external mirrors in which the beam is limited by the dimensions of the 
working medium. All dimensions are assumed to be sufficiently large so that geomet- 
rical optics can be employed. -The conditions for focusing are specified by the two 
parameters gy; = 1 - L/Ry (i = 1, 2), where L is the distance between the mirrors and 
R; is the radius of curvature of the i-th mirror. The effect of misalignment of the 
mirrors is taken into account. Two types of diaphragm are considered: a perfectly 
transparent rectangular aperture, and an absorbing aperture in which the transmission 
is a Gaussian function of the distance from the axis. The basic equations are taken 
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TITLE: Nonaxial-mode discrimination in open quasi-optical systems 
SOURCE: Radiotekhnika i elektronika, v. ll, no. 5, 1966, 943-945 
TOPIC TAGS: mode discrimination, quasioptic system, millimeter wave, ntsoretor 


ABSTRACT: A highly mode~selective Open-resonator system is considered. If the 
dimensions of a two-concave-mirror system are so proportioned that the caustic 
surfaces are formed only for the dominant (axial) mode, only this mode will be 
located near the system axis. Or else: any infinite-nonplanar-mirror resonator can 
be conformally mapped into a plane-parallel system filled with a nonhomogeneous 
dielectric. These considerations were verified by a numerical solution of an integral 
equation that described the field in a two-dimensional resonator; selectivity curves 
are shown. A qualitative corroboration was obtained from an experimental study of a 
resonator with 200-mm diameter mirrors operating at an 8~mm wavelength. ''The 
authors wish to thank L. V. Piskunova and V. F. Morozov for their work on an 
electronic computer. " Orig. art. has: 3 figures and 1 formula. é 
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USSR / PITYSICS PA - 1832 
MILLER,M.A., TALANOV,V.1. 


Slight Curvature. 
,fERIODICAL ‘Zurn.techn.fis, 26, fasc.12, 2755-27¢ 
Issued: 1 / 1957 


In the paper by the same authors, Zurn.techn.fis.25, fasc.11, 1810 (1955) the 
properties of electromagnetic surface waves directioned by flat boundaries were 
investigated. This problem may be looked upon as a limiting case of the problem 
concerning waves directioned by a cylinder (in the case of an infinite value of 
the ratio between the cylinder radius Yr, and the wave length A ). The present 


work aims at investigating this boundary transition more closely than had been 
the case in the previous work. It was furthermore important to evaluate the dis- 
tortions which were carried into the surface field (in the case of high but 
finite values of the curvature radius of the directioning boundary). Apart from 
the practical point of view, this is of interest also as a matter of principle, 
because there exists a certain class of waves which in the vicinity of a direc- 
tioning boundary lose their surface character even if the curvature be ever so 
small, At first the equation for the wave numbers is set up.For this purpose 

a cylinder with any radius r=r,, on the surface of which homogeneous boundary 
conditions prevail, is investigated. The problem consists in finding the radicals 
of the equations which were set up. With any value of the parameter p=kr, these 


equations can be solved only numerically; if p, = kr, ats (x, » A) is 
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AUTHOR : Tealanov, V.I. 


"A Method Solving the Problem of Excitation of Surface Waves Over ant 
Impedance Surface," 
A-U Sci Conf dedicated to "Radio Day," Mescow, 20-25 May 1957. 


PERIODICAL: Radiotekhnika i Elektronike, Vol. 2, Ne. 9, pp. £221-120h, 
1957, (USSR) 
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she problem is enalyzed of the refleciica of two-cimensionel electro- 
“@enevls waves from a jlane wnose surface impecance is given as 


P (2) 


where 4 is a cocrdinaete cn tne ee 
mwith complex coerficients. 
it is shown that the functicn (4), conj é to the Fourier 
function (2) of the field distribution on ti ane, Satisfies an 
cdifverential equation with carizble ceefficients under 
ial assum tions. 
sg@ Of a frastional-linear dependence of 
Ljs0rcus e@xrres for the reflected riels: 
‘iven linger sow ee adove the 4 
encence ot c(z). 
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An exact solution is obtained of the problem of 
electromaynetic wa 


twor-dinensicunal 
wave diffraction on a surt'ace impecance step ina 
guide Vormed by two parallel planes, an in 


Wane 
ipedance enc 2 rerfectly con- 
bLxpressions are presented tcr the fields the reflecticen anc 
transformation coefficients, A venerélizaticn is made to the three-dimen- 
Sional field case, 


ducting. 
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TALENOV, V.T. 


Diffraction of electromynetic waver vy sirface impedance shelvee in 
wave gniidos. lezv.vys.ucheh.zav.; radiofiz, 1 no.3:64-72 | 58, 
(MIRA 12:1) 


1, Issledovatel'skiy radiofisicheskiy institut pri Gor'kovskon 
univarsitete, 
(Radio waves--Diffraction) (Wave guides) 
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The author showed chat, in case of continuous ana aise in case st 


radiation element jistripution, phase speed deviations of a Wave at an antenna, 1 

the maximen possibile gain of the latter when increasing its length. For the seccas . 

ease, wuke current correlation functions in radiators were Tcund, with consiaeration Oo: 
& by the vrincipal wave in the line. Finelly, expressions 


their mutual influences, caused by 
for the aversge antenna radiation pattern were presented. 


report uresented at the Ail-Union Conference on Statistical Radio 7 
Physies, Gor'kly, 13-18 Cetober 1958. (Izv. vyssh uchev zaved-Radiotekh., 
yol. 2, No. 1, pp 121-127) COMPLETE card under SIFOROV, V. I.) 
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AUTHOR: el anovys © Fy ssn xk 57-23-6235 /34 


" PIPLE: Phe Excitation of Surface Waves by the Oyen End of a Plane Waveguide 
tre poverihnostnykh voln otkrytym kontsom ploskogo 
volnovada 


PERIODICAL: Zhurnal Tekhnicheskoy FPisiki, 1958, Vol. 28, Mr d, 
pe. 1275 - 1285 (USSR) 


STRACT; The present paper solves the problem of the diffraction of 
electromagnetic waves on the open end of a plane waveguide 
located above the moderating structure by the method of 
functional equ:tions. It was assumed that the latter was ex- 
tended to the interior of the waveguide. The following for- 
mulae were determined: 1) A formula for the field of the sur- 
face wave. In practical calculations formula (3.15) can be used 
wita sufficient accuracy at any values of D: 


ets Fo +d 
lo * fs fs * D 
Card 1/4 2)A formula for the radiation field. at Q, 
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’ The Excitzetion of Surface Waves ey the Open End of 2 3 
Plane Waveguide 


radiation dizocran of the open end of the flat waveguide of 
an ideally conductive lower wall is obtained (Reference 3) 


in (D sin 9 D cos9 
sin (D sin ; 
w(0) ~ : (3.28) 
3)Formulae for the waves within the wavecuide, which are re- 
flected fron its open end. From a comzearison between the for- 
mulae 


and ;R 
t 


it may be seen that. in the first case, with a fixed Q? the 


reflection coefficient decreases consid more rapidly with 
an increase of D than in the second ca hese results are 
obvious and can be explained by the fa hat in yaveguide 
with an impedance base the field close ins tne latter. 
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Therefore the excitation caused by the ugser wall manifests 
itself comparatively little. Thus, in the case of the exci~ 
tation of surface waves by the ogen end of 2 waveruide and if 
the moderating system has een ext he interior 


fay : 
of the waveguide the degree of exciteti 
termined by the cmount of moderction and b- the 5 


7 

re 
ehict OO 

we 

OM 

3 


5 Hie) 
the upper wall of tie seniee.¢reter. It will ve al he stroncrer 
the more open the waveguide will be in the cuse of a suitable 

ce 


moderation.In practice, it is not advissble to choose = very 
larse ogening for the semiconductor becau t: possible 
occurence of propagating higher tyses of connection 
with the excitation of the wavezuide. If i of the 
highest tyses arekno own, tne correspondins coefficients of 
their transformation into Post waves can 21so 
be calculated accordins to Se ormulae, The results 
of this work may prove useful in the covrse of the technical 
; investi-ation of the antennae for surface waves. The author 
Card 3/4 thanks M. A. Miller and A. V. Gzsonov for their discussion 
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1. Electromagnetic waves-~Diffraction 2. Electromagnetiz 


waves-~-Mathematical analysis 3, Waveguides-—-Mathematical 
analysis 4, Electromagnetic waves--Exeitation 
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TALANOV, V. I., Candidate Phys-Math Sei (diss) ~- "Some problems of diffraction 


and excitation of electromagnetic wavesin decelerating systems". Gor'kiy, 1959. 


9 pp (Min Higher Educ USSR, Gor'kly State U im N. I. Lobachevskiy), 150 copies 


(KL, No 25, 1959, 127) 
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Beate ies : ‘ SOV/141-2-1-16/19 
AUTHCR ; Polanov, V.I. 
TITLE: lectromagnetic Surface Waves in Systems with Non-unifors 


Tiapedances : 


PwRIUDICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 1, pp 132 - 133 (USSR) 


AbSTi ace’ Tt is kmown (fi.A. Miller - Ref 1) that non-uniformity in 
surface impedance can generally lead to conversion of 
energy from a guided to a radiated form. There are also 
cases where surface waves can also exist, analogous to 
the uniform-impedance types but orthogonal to them. The 
example considered is a two-dimensional wave confined 


vetween two vlanes at an angle 0 CH, & er. If, in 


cylindrical coordinates the surface impedances are inverse 
‘unctions of r then the sclution to the wave equation is 
(1) in terms of Hankel functions whese order is found 
on the characteristic Hq (2). The asymptotic form of 
uhe solution for large r is Bq (4). This fora of geo- 
uetry offers the simplest model and enables an aerial 
serdi/2 aperture to ve designed in the same way as for an ordinary 
vardif/e nO a) 
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SCG/141-2-1-16/15 
slectroma :netic Surface Waves in Systems with Non-uniform Tapedances 


There are 4 references, 2 of which ere Soviet and 1 Hnglisn. 


ASSOCTATION: Issledovatel'skiy radiofizicheskiy institut pri 
Gor'kovskon universitete (Radiophysics Research Institute 
of Gor'kiy University) 


December 17, 1958 
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AUTHORS : falanoy, V. Ee and SBeronevan Ee 


TITLE: . of 
Sources on the Radiation Patherus of nes &: wave __ 
Aerials, 
a] 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 3, pp 424 ~ 43¢ (USSR) 


ABSTRACT: Expressions are obtained for the deviation of the mean 
diagram from its nominal value caused by random 
perturbations in amplitude, phase and phase welocity of 
the surrent waves in the aerial, It is shown that errors 
in phase velocity limit the possibilities of obtaining 
highly-directive patterns by increasing dimensions. 

The analogous problem for lenses and mirror aerials has 
been treated earlier (Refs 1-5). In a progressive-wave 
aerial the pattern is influenced by errors in the feeder 
and in the radiating elements themselves. The effects 
are more serious than in lenses and mirrors since the 
influence is net merely local but can affect even those 
parts of the structure which are otherwise perfect. The 
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SOV/141=-2+.5-13/26 
The Influence of Random Errors in the Distribution of Sources on 
the Radiation Patterns of Travelling-wave Aerials 


example is taken of a linear aerial whose parameters are 
Slowly varying functions of the coordinate z , the source 
distribution being Eq (1). The radiation pattern (in 
power) of an aerial of length 2L , with this distribution, 
is given in Eq (2). The deviation in the pattern caused by 


random errors in current distribution is given by fe 7 


the "Scattered power", in Eq (6) where K(z,z') is the 
autocorrelation function. It is reckoned that the 
dimensions of the irregularities in the feeder are large 
compared with the wavelength. The amplitude and phase 
components of error are given by Eqs (8) and (9), respec- 
tively. The latter equation may be considered in two forms, 
referring to local phase errors, Eq (10), and non-local 
phase errors, Eq (11). The effects of these errors on the 
diagram are calculated on the assumption that they are 
uncorrelated. The relevant correlation functions are 
Eqs (12), (13) and (14). For amplitude errors the scattered 
power is Eq (15), where the function f(t, ~) is given in 
Card 2/4 Figure 1. For a given length and mean dispersion ths cet 
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seattered power and the directivity increase with the ra cus 
of correlation. The diagram remains symmetrical. Tine 
relative distortion of the diagram is inversely proportional 
to L for a fixed error. The corresponding equation for 
local phase errer is Eq (16) and the conclusions are 
Similar. For non-local phase error the scattered power is 
Eq (20), the asscciated function being piotted in Figure 2, 
in two parts. One part, £,(é) > iS negative and thus 


adversely affects the pattern. The scattered power is a 
cubic function of L and thus increases faster than the 
nominal power in the diagram. There would therefore seem 
to be a maximum useful size of aerial limited by errors in 
phase velocity. The limiting length L, is given on 


ipes, 
p 429, A lugger aerial has a poorer per fornance: At 
X-band frequencies, with 0.05 mm tolerances and correlation 
radius of 10A_ , the maximum aerial size (for this form of 


; a} ti 
aerial) would be ~“55 ms, “7 
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There are 2 figures and 8 references, 4 of which are Soviet, 
2 English, 1 French and 1 Italian. 
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Gor'kovskom universitete(Radiophysics Research Institute 
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TITLE: The Excitation of Dielectric Waveguides)? 


PERIODICAL: ILzvestiva vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 6, pp 902 - 910 (USSR) 


ABSTRACT: The system considered is illustrated diagrammatically in 


Figure 1. A dielectric plate having a thickness ad and 
parameters €, and By is situated on an ideally 
conducting plane x = 0. The exciting waveguide is 


formed by the plane x = 0 and an ideally conducting 
semi~plane x = d , which is situated directly above the 
dielectric plate. An ideally conducting xteening sheet 
is situated at a distance D from the plane 

x - O(x = Dd). By considering only the H-waves, the 


diffraction current I, = I(z) , excited by the incident 
wave in the semi-plane x =d _, is expressed by: 
oo 
I(z) -| F(h)e72?7ah (142) 
ae) vA 
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The Excitation of Dielectric Waveguides £192/E352 
The component HY of the magnetic field of this current 


in the dielectric and above the dielectric is described 
by Eq (1-3) and Eq (1.4). The remaining parameters of 

Eq (1.2) are defined by Eq (15). The function F(h) of 
Eq (1.1) can be found from the system of integral formulae 
defined by Eq (1.6), where I, is the current amplitude 


at the plane x = d. The functions L(h) are defined 

by Eqs (1.7) - (1.10). Consequently, the solution of 

Eqs (1.6) is in the form of Eq (1.12). If eauations of 
the type (1.8), (1.9) and (1.10) are equated to Oo , they 
are equivalent to Eqs (2.1), (2.2) and (2,3), The 
solutions of Eqs (2.1) and (2.2) are in the form of 

Eqs (2.4) and (2.5). Eqs (2.1), (2.2) and (2.3), taqgether 
with Eq (1.5) determine the propagation constants of the 
proper waves in regular waveguides (Regions 1, 2 and 5 

in Figure 1). The H components of the free waves in 


these waveguides (see Figure 1) are expressed by Eq (2.7). 
If the field components are normalized in accordance with 
Eq (2.8), their amplitudes are expressed by Eq (2.10). In 
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order to determine the auxiliary functions Ly and Lo 


it is necessary to consider separately each factor in 

the expression for L(h) (see Eq 1.11). The auxiliary 
functicns ¢an then be expressed by Eq (3.6). By 
substituting the solution for the function F(h) into 

Eq (1.2), it san be seen that the unique particular points 
of the sub-integral expressions in Eq (1.2) are the 

simple poles in the roots of the eharasteristic Equations 
(2.1) - (2.3). On the basis of the Cauchy theerem the 
fields iv the waveguides 1, 2, 3 (Figure 1) are given 

by Eqs (404) - (4.6). The transformation coefficients T 
can be expressed by Eqs (4.7). Figure 4 shows the 
dependence of the square of the modulus of the transformation 
coefficient ae on §£ = (D = d)/d . Figure 4 shows 


also the reflection coefficients Roo - The same 


quantities can also describe the system represented in 
Figure 5a, where a flat dielectric waveguide, having a 
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thickness 2d is excited by a screened waveguide. The 
Eq (4.7) can therefore be employed for an approximate 
evaluation of the excitation of opened dielectric wave- 
guides. The above method of analysis can also be used 

in the evaluation of the excitation of slow H-waves in 

a general case, when the upper wall of the exciting wave- 
guide is fitted above the surface of the dielectric plate. 
The problem of the E-wave can be Solved in a Similar 
manner. There are 5 figures and 8 references, 3 of which 
are English and 5 Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 
pri Gor‘kovskom universitete (Scientific-research 


Radiophysics Institute of Gor‘kiy University) LV 


SUBMITTED: June 13, 1959 
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TEXT: The characteristics of two-dimensional TM-waves of 


the surface type are considered, The waves propagate over an 
impedance plane (Fig. 1) which is characterised by the 
following boundary condition; 


ES = Z( 2) (1.1) 


and has a purely reactive surface impedance expressed by; 


, sin (gp kz)) (Re Z = 0) (1.2) 


Z(z) = iZ(Q, + Q 
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where a and Qy are positive constants, 


D is the modulation period of the impedance, while 


Eo: are the parameters of the medium occupying 
the semispace x>0O. 
The components of the magnetic field Hy =H =. which can be 


used to express the remaining components of the field. can be 
written as an infinite sum of spatial harmonics: 
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= aie 
ig kia aye BE (1.3) 
n=-¢0 q 
where ho and x, are defined by Eqs. (1.4). On the basis 


of Eqs. (1.3) and (1.1), it is found that the amplitude a 


of the spatial harmonics can be found from an infinite system 
of equations; this is represented by Eq. (1.5); where 
various symbols are defined by Eqs, (1.6). Eqs, (1.5) can 

be written in the form of recurrence equations (1.7): where 
T,, is defined by Eq. (1.8). From Eq. (1.7) it follows that 


the asymptotic value of T is given by Eqs. (1.9). The 
recurrence relations can also be represented by continuous 
fractions, these are defined by Eqs. (1,11). From Eqs, (1.11) 
it is found that for m—-> oo, the characteristic equation 

for determining the wave number on for the zero harmonic 
Card 3/10 
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: : 2 : 
is given by Eq. (1.12). whece E =°B and nis an 
integer, If Yo is regarded as that value of the root at 


which for ox oO, Ve ON Vi + ae . Eq. (1.12) can be 


written as Eq. (1.13) provided n=O. Eq. (1,13) can be 
solved by the method of successive approximations. 

For EK 1 (low modulation) the zero and the first 
approximations for Eq. (1.13) are given by Eqs. (1.14) and 
(1.15). The expressions for Y. are therefore in the form 


% 
of Eqs, (1.16) and (1.17), where git} is defined by 


(1) 
Yo 


Eq, (1.18). In general, can have a real and imaginary 


component as defined by Eq. (1.19). These components can be 
evaluated from Eqs. (1.20) and (1.21). The functions F and 
G in these equations are plotted in Figs: 2 and 3. It is 
of interest to investigate the field in the system in the 
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vicinity of the critical frequencies of 7% and 2 - 
oscillations, The oscillations of the ffr-type obey the 
conditions of Eq, (1.23). The characteristic equation which 
determines the frequencies of WW-oscillations is in the form 
of Eq, (1.26). The oscillations of 2Ty -type obey the 
relationships expressed by Eq. (1.32) and the characteristic 
equation for determining the critical frequencies of these 
oscillations is in the form of Eq. (1.34), Eqs, (1.21) for 
this case can be written as Eqs. (1.39) and (1.40). The 
above results can be used to analyse a two-dimensional 
radiation source which is in the form of a section of 
impedance plane 0 2 z2 E and has a sinusoidally 

varying surface impedance. 1t is assumed that a surface wave 
propagating in the +z-direction is generated at the radiator, 
If the region of the parameters lying in the vicinity of 
2’-oscillations is neglected, the distribution of the 
equivalent sources at the radiating antenna can be described by: 
Card 5/10 
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hz) = VE exp (-iy ae kz - Yoim*2? (2.1) 


where Y and are determined from Eqs. (1.20) 


-ir Yoim 
1 éhanges comparatively slowly. Eq. (2.1) 


can be written as Eq. (2,2), where various parameters are 
defined by Eqs, (2,3). The amplitude distribution is 


and (1.21). If Qa 


assumed to be in the form of Eq. (2.4). If the function 
A(z) in Eq. (2.4) is given, this represents an equation 
with respect to (z) and its solution is in the form of 
Eq. (2.5). Now; he source distribution function can be 


expressed by Eq. (2.6), where \ (z) is defined by 
Eq. (2.7). The maximum phase distortion of the antenna 
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occurring at z= L is defined by Eq. (2.8) and the 
efficiency of the antenna is expressed by Eq. (2,9), If the 
amplitude has a uniform distribution. it is shown that the 
modulation law of the impedance should be in the form of 

Eq. (2.11) where ., is expressed by Eq. (2.12). The 
dependence of Z/& | on z/L (see Eq. 2.11) for various 


values of 4 is illustrated in Fig. 4, The sinusoidal 
amplitude distribution can be secured if the impedance 
modulation function is in the form of Eq. (2.13): where 


y= KGASL Graphs of this modulation function for various 


values of 4 are shown in Fig. 5. The above analysts-does:‘not 
take into account the absorption of the surface-wave energy< 
This can be taken into account by assuming that the wave 
damping coefficient k6 . which is due to the energy 
dissipation in the slow-wave system. is independent of the 


Card 7/10 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754730004-0" 


| “BEPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754730004-0 


86855 


$/141/60/003/005/010/026 
E192/E382 


Radiation of Surface-wave Antennae With Periodically Changing 
Surface Impedance 


depth of the modulation and is solely determined by the values 
of the parameters of the system. In this case: the distribution 
of the first spatial harmonic along the antennae can be 
described by &q. (2.14). The impedance modulation . .. . 

(z) is now given by Eq. (2.15) and the phase distortio 
1s expressed by Eq. (2.16). In this case, the modulation 
function for a uniform amplitude distribution is represented 
by Eq. (2,20) and the limiting value of the antenna efficiency 
is given by Eq. (2.21). This equation is plotted in Fig. 6. 
The modulation function of Eq. (2.20) is plotted in Fig. 7: 
From the above analysis it is seen that by using the method of 
spatial harmonics fo the solution of the problem of the surface~- 
wave propagation above a plane with sinusoidally varying surface 
impedance. it is possible to determine all the formulae 
necessary for evaluating the amplitude - phase distributions 
of the field in antennae with surface waves Analogous 
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procedures can be applied to the evaluation of the fields 

in cylindrical antennae with periodically varying parameters, 

After submission of the paper to the editor the author was q 
informed by A.A. Oliner that a similar problem was investigated 

by him with A, Hessel and the results obtained were presented 

at a symposium on electromagnetic theory in Toronto in 

June, 1959. The author points out that; unfortunately, he 

could not become acquainted with the material of this 

symposium until after the proof-reading of his paper. 

There are 7 figures, 3 references: 1 English, 1 French 

and 1 Soviet. 
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Radiofizika, v.4, no.3, L961, 795-830 


This is a comprehensive review paper whicn he 


reneral questions on the way in which the theory of 
omagnetic waves is related ts impedance ond on the 
is assumed that in the gene 


properties of boundaries. It 
possess spatial dispersion. 

well as for the 
surface field excitation by means 


tour 


case surface impedance may 
value of this in the study of free waves. as 
solution of the problem of 
various sourees ts shown, The work is discussed unter 
main headings. as follows. 

e surface waves. This section is divided into ten p 

arts with a discussion on surface impedance. In the 


losed boundary surface the tangential form of the verctr- 


given as 
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The tensor Z., Ro jX.., Im a practical rationalise 2 
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oe this survey} has the dimenstons 
! surface impedance tensor. rr ot 
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waves and. for cylindrical surfaces 
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vf propagation (for a two dimensional plane the velocity of light 
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c = lf NYep ). Discarding non-essentials the solution of the 
equation for local fields for Y- = — Il gives; 


yt = Mt YUYue a (135) + 
If M and N are considered real it is comparatively simple to ! 


classify all possible forms of surface _waves, Fig.l shows five 


different regions for the parameters M and NWN, In the first 
three the condition (1.13) is satisfied, In region I (N > 0) 
there is only, one positive root (¥, > 0. y¥- < 0) and only one 
type of surface wave is possible, Tn region II. 

OM? >-N. NSO. M DQ) the simultaneous existence of two 
propagated waves is permitted, In region [11 


~ 9 ~ 
(M “<4 —N, N ZO, M >O) there are two complex roots with 
positive real parts. The regions IV and V correspond to the 
propagation of non-localised fields, In IV (N<-N. NO. MO) 


STS ee 
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both roots of Eq (1.15) are complex, and in V (M >—N, N<O, M<0O) + 
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real and negative. This illustrates the possible forms of 
surface waves and shows the critical values of parameters 
appropriate to transitions from one region to another. The 
review continues with a discussion on surface impedance at a 
plane boundary and on systems with cylindrical boundaries, The 
latter condition is qualitatively analogous to the plane boundary 


case. The case of surface waves on a heterogeneous boundary is 
considered and it is shown that for the general case one mus‘ 
resort to an approximate method, This section is concluded by 


a consideration of the effect of a boundary with a sinusoidal 
change of impedance, 

2. The excitation of surface waves by an external source, 

The question of excitation by an external source situated near a 
dividing boundary is the subject of a whole series of papers. 
Surface fields are in principle analogous to comparatively simple 
problems such as the determination of fields inside a screened 
transmission line; hence one is able to use well developed wave 
heory methods. In practice a real source will excite a whole 
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complex of other fields apart from the surface fields, forming th 
sc-called spatial waves weakly coupled to the guiding boundary. 

3 The diffraction of surface waves. This question is discussed 
in detail under a number of headings, It is shown that. as with 
the study of free surface waves, the use of the impedance appreach 
is extremely effective, This permits the use of a series of 
simple models for the elucidation of the basic characteristi:: cf 
practical systems, 

4 Antenna systems. It is shown that one of the most useful 
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applications of the impedance approach is in the design of antenna 


systems, 

MC. Neyman, G.D. Malyuzhinets, M.D. Khaskind. B.Ya. Moyzhes. 
L.A. Vaynshteyn, Kuan-Ting-Hua. P.S. Mukazan and V. TI. Bespalew 
ave mentioned in the article in connection with their 
contributions in this field. 

There are 5 figures and 227 references: 69 Soviet-bloc, 2 Russian 
‘ranslations from non-Soviet-bloc publications, and 138 non- 
Soviet-bloc, The four most recent English language references 


read as follows: 


EEO 
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sinusoidally-modulated surface impedance 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v.4, no. 6, 1065 - 1076 /%(j/ 
TEXT: The aim of the paper is to iventigate the field 


produced by simple sources placed above a plane with a periodic- 
ally changing impedance in order to elucidate the mechanism of 
excitation of surface and quasi~-surface fields and the role of 
these fields in determining the directional patterns of given 
sources The system considered is illustrated in Fag. l. where { 
a magnetic-current filament passes through the point 
x =H, 2% = 2, and is parallel to the axis y . The plane 


x = O is characterized by the boundary condition 


EB, = 2(z)H, (1,1) 
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where 
Z(z) x iz, [ Q, + Q,sin(B kz} (Re Z =. 0) 


r 


Zo Muse, k= oVen, = 2°/kD 


The field excited by such a source can be represented aS a sum 
of the primary field 


-ix| x-H| -ih(z-z,) dh 


IT 
4 


4 


2 2 
where # me ~ h and a secondary field Hy which 1s 


dependent on the influence of the impedance plane on the field 
ihe, The secondary field can be represented in the form 
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aan are 7 
pore 72h,2-1" x 
Hp- | a. a, (he dh 1.3) 
} 


® ctalD no =‘? 


by taking into account the eae structure of the boundary 
conditions on the plhéene x 3 a2 Eq (1-3) 

h. =h- kin, h_ = hh; 4 Vere : ~ ne 

n ° 

The fields expressed by oa (1.2) aad (1.3) will satisfy 

the radiation principle for x~> ex; if the signs of the ? 
square roots in the epxressions for a for all mn are chosen oe 


so that the following condition is met: 
Im x <0 (1,4) 
n 
This is necessary for the convergence of the integrals 


The integration contour in Eqs. (1.2) and (1.3) lies on the 
real axis. where the branching points of the sub-integral 
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functions are also situated. These are determined by the 
condition 
= O 
m 
The equations for the amplitudes of the spatial harmonics 
a fh) can be obtained by substituting the sum of the fields 


H, and Hp into the boundary conditions given by Eq. (1.1) 
and equating to zero the coefficients with the functions 

-ih @ 
e (n= O. 21, wee The overall field can be 


expressed by 


H =H, - 2 eo HL. 14) 
i Be n=O By n=O De 


Detailed expressions for all the components in Eq. (1.14) are 
given. (these are used to evaluate the field of the surface 
Wave u! The rad:ation field (at a comparatively great 
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distance) is also evaluated and it is Shown that this is in 
the form: 


“i(kR- /4) 
e 


ih z 


(hoe 2 ($3) 


kR 
where (ho) representsthe directional pattern of the system. 


The expression for (h) is used to plot as a 
function of Y. = cos ; The symbols R= and in Eq. (3.2) 


denote the cylindrical coordinates. It is found from the 
graphs that the farmation of highly directional radiation 
patterns by means of periodically-modulated impedance structures 
With suitably chosen parameters is due to the generation of 
localized surface or quasi-surface waves in the vicinity of 
these structures. It is therefore notes to use the 
expressions for the surface fields for determining the 
directional patterns not only of the localized suriace waves 
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but also in the case of quasi-Surface waves which cannot be 
excited fin pure form) under any realistic conditions. 
There are 3 figures and 't references: 2% Soviet-bloc and 

2 non-Soviet-bloc. The two Unglish-language references 
mentioned are: Ref. 2: L.O. Goldstone, A.A. Oliney ~- TR 
Trans., AP-7, &, 307, 1959; Ref. 4: ALL. Cullen, Froc. 
IEE, p.- 4, 101, 225, 1954. 


ASSOCTATION: Nauchno-issledovatel'skiy radiofizicheskiy 
institut pri Gor'tkovskom universitete 
(Scientific esearch Radiophysics Institute 


of Gor'kiy University) 
or: 


SUBMITTED: March 24, 1961 


Fig. 1: 
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BUTYRSKIY, 1.I., inzh.; TALANOV , V.1I., starshiy elektromekhanik 


Vehicle-mounted reel attachnent for winding wires. Aviom., tele, 
i sviaz! 5 no.5:28 My '61, (MIRA 14:6) 


1. Charskaya distantsiya signalizatsii i svyazi Kazaknskoy dorogi 
(for Butyrskiy). 
(Electric lines—Poles) 
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E192/8562 


ees eee . . 
TITLE: a plane with nonhossgeneous surface 
PLL yISONL: Isvestiy. vysconuikh uchebnykh zavedoniy, 


Radiofizika, v. 5, no. 4, 1962, 721 - 735 


The paper was first read at the Scientific Session of 
5 ow in 1950. Some nroblems of electro- 


- Popov in hiose 
22 acoustics relating to the field of siven sources, 
above a olane, having a surface impedance cly, 2), can 
‘yy Findings the solution of the wave ezuation: va 


AW an? 2 -£ 1.1) 


whieh ostisties the radiation concition at infinity and the 
1 + 1 
Domaidary on: 
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4 
be G 
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a4 
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hr 


(c')G(c, Q, eVect 


recius vector of the intesration poin 
e At 


anc Wo is the field of the source f(r) 
a homogentcous impedance a(@) =a. 
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teas. (1.7) and (1.0) are first employed to investigate the case 


of two-cinensional fields where the impedance is independent of 
the coordinate y and is a rational-fractional function of the 
type 
3 e) . 
ACES ae See pe (2.1) 
> ‘L-Z co 
where ‘igs oP and Zz. are constant parameters. The external 
field for the system is assumed to be in the form: 
re ~ thy? +e % eS (2.3) 
Va” : 
and this wave impinges on the plane x = uv at angle 5, so a 
that: : . 
he Kee @ a keen (e285. 
fe} s 
The function :(x,z) is determined for the cases of p<vu 
-and p «0. These formulae show that the field is formed 


by a superposition of plane waves in which the spectrum of the 
nronagation constant ~% ais limited by the rronogation constant 


5 


ho of the incident wave (from below for pC and from above 
. ‘ 4 ~ 
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for ts oO}. The rellected field is thus scattered in all 

directions contained in the angle between the mirror-reflected 
ane fhe direction of the predominant inmnedance increase. 
Case when the impedance is a linear function given by: 


Dy +z (2.22 


onsidered, The field in the vicinity of a plane with 
such a } ter impedance is shown to consist of « field primarily 
devendent on tie local reflection coefficients and a surface field 
which is i ferent from zero only above those areas of the plane 
Where the inmecance is positive. The directional pattern of the 
sources situated above a plane whose impedance is in the form 
cribec hy Kg. (2.1) is also determined and it is shown that 
‘Pace waves play a substantial part in determining the 
‘ : In articular, the surface fields determine the 
directivity “an tsotrovoic radiator situated ahave a pnplane with 


® mositive but svanotonicaliy decreasing surface imnuedance. 


Shere cre . Faioraures, 


Sacer 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754730004-0" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754730004-0 


RSET Tes Wea eee eS 
CNS GSE GOT REN 


ESAS SEE IFES PREIS SI SEE EIS FO 


S/141/62/005/004/004/069 


Pieledo abeve a olane .... E162/E382 
ASSOCIAG IGN; Nauchno-issledovatel'skiy radiofizicheskiy 


institut pri Gor'tkovskom universitete 
(Scientific Research Radiophysics Institute of 
Gor'kiy University) 


SUBMITTED: December 7, 1961 uf 
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AUTHOR: Talanov V 


TITLE: “on aperiodic solutions of the field equation at the 
edges of the passbands of sinusoidally modulated 
unshielded impedances 


Izvestiya ,vysshikh uchebnykh zavedeniy, Radiofizika, » 
v.6, no.1, 1963, 65-73 


TEXT: - It is shown that at the edges of the passbands of 
“unshielded sinusoidally modulated impedance structures, along with 
a periodic solution of the field equations, there exists for the 
surface wave an aperiodic solution analogous to the solution of a- 
‘Mathieu equation. The practical interest of the problem is that ~ 
it is possible to reduce to this the analysis of the operation of 
‘an antenna with periodically modulated surface impedance, 
radiating along the normal to the delay structure, 


There are 3 figures. 

/ ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 

card 1/1 pri Gor'kovskom universitete (Scientific Research 
Institute of Radiophysics at Gor'kiy University ) 


SUBMITTED; July 11, 1962 


PERIODICAL: 
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ACCESSION NR: AP3003399 $/0142/63/006/003/0308/0311 
AUTHOR: Koshelev, V. V.3; Talanov, V. I. 4Y 
; pawns EIT WETTER IESE 


TITLE: Automatic optimization of ferrite switch characteristics 
SOURCE: IVUZ. Rediotekhnika, v. 6, no. 3, 193, 308-311 
TOPIC TAGS: ferrite switch, automatic optimization 


ABSTRACT: An optimum-seeking circuit is proposed for use with ferrite switches 
in microwave applications. The circuit is a feedback system which senses and 
corrects the magnetizing current for deviation of the optimm ferrite attenuation 
characteristic, due to incident r-f frequency drift, temperature effects on the 
ferrite, etc. Tois is done by superimposing a low frequency threshold signal on 


3 treated to return the d-c magnetizing current to the optimum value. The 
qlee ses a phase detector to give directionality to the error signal; the 
latter feeds to the grid of the output-controlled rectifier, whose load is the 
ferrite magnetizing coil. Operation with the automatic tuning described was 
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compared to operation without it in-a two-channel system in the 3-cm band. The 
comparison showed that a normal channel isolation of 20--30 db is deteriorated on 
the average by only 3--4 db as a result of tuning circuit effects. In the 
experiment the emphasis was on qualitative results without striving for the best 
response time; e.g., the low-modulating frequency used (330 cps) resulted in a 

loop response of only 5 or 6 cps, which could be improved with higher modulating — 
frequency and tighter loop response in general. A limitation cited is the minimm 
r-f power required for error detection, which precludes its use in some redar 
receiving modes, Orig. art. has: 4 figures. 


ASSOCIATION: NIRFI pri gos. universitete im. N. I. Lobachevskogo (NIRFI at 
State University) 


SUBMITTED: O7Feb62 DATE ACQ: O2Aug63 : ENCL: 00 


SUB CODE: 00 NO REF SOV: 002 OTHER: 000 
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| ACCESSION NR: AP4039732 g/0141/64/007/002/0313/0327 

| AUTHOR: Bondarenko, N. G3 Talanovy V..t. 

| TITLE: Some aspects of the theory of quasi-optical systems 
SOURCE: IVUZ. Radiofizike, v.7, no. 2, 1964, 313-327 


TOPIC TAGS: quasioptics, wave puide propagation , waveguide diffraction, mirror 
configuration, wave field, diffraction analysis 


a 


ABSTRACT; In order to find a unified approach to the analysis of quasi-optical 
systems, the diffusion approximation is used to describe wave beams in such systems 
and to determine the laws of conversion of wave beams by infinite-plane field 
transformers. Same general laws of propagation of wave beams are derived with the 


aid of wave beams and with the aid of geanetrical optics, and it is shown that the 


that ensures the transfer of energy between two specified apertures of converters 
with minimum losses is derived. The connection between such optimal configurations 
and the field distributions in beam waveguides and resonators is investigated. 
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AUTHOR: alanov, V. I. ae ; yh ane te tae See 13 
falanov, V. I. ae cc 


TITLE: On the self. focusing of electromagnetic waves in nonlinear : ee 
media ears 


TOPIC TAGS: e wavequide seopsdarton * plasma electromagnetic wave, 
electromagnetic wave focusing, transverse wave, dielectric constant, 
propagation constant - 


ea on neat nn ahaa pnt ne ep ES 


| ABSTRACT: Using as an example an isothermal equilibrium hydrogen 
plasma in a monochromatic field, the author demonstrates that the f 
| action of a strong high frequency field on a plasma causes a redis- | :°~ 
| tribution of the electron and ion densities, in accordance with the ® 
field amplitude, and that this in turn can lead to self-focusing of: ces fares 


the electromagnetic waves. Traveling two-dimensional TE waves are. 


i 
4 
| 
ae 
4 
{ 
| 
SOURCE: IVUZ. Radiofizika, v. 7, no. 3, 1964, 564-565 | 
4 
j 
| 
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t 
! 


{Card Yee eee nC 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754730004-0" 


pEEROYED FOR RELEASE: 07/13/2001 CIARDPES. ue ROUT OAT SU00F: 0 


SBE EE PSE ne Smear Bia Ga 


: 6844.65 _ Se ch dats Meta eateg ett ne  ait 9 ae eate aeten st oe 
| ACCESSION NR: AP4044113 cheers pee ee 


consicere in a medium having a dielectric constant given by | 
| _ me ie 2 

| é= eli - q exp (=|8/5.,| )J 

| 


| (2 -- electric field intensity). A characteristic equation is de-. |! 
|xived, relating the propagation constant with the field amplitude at. | 
i the maximum of the wave. The condition under which the characteris- | 
|. tic equation has a nontrivial solution is determined. The. resultant | 
| field structure corresponds to the formation in the plasma. ofa. Z 
waveguide channel maintained by the action of the field itself, The |. 
| Channel is produced for arbitrary wave power, the power level. de- 
‘termining the effective width of the channel and the structure of 
‘the field in it. A similar analysis made for the case of TM waves 
iin the same medium leads to solutions of the traveling-wave type 
‘with a field maximum in a finite region of space. Although the ~ 
igeneralization to three-dimensional fields entails great difficul- _ 
| ties, in some cases the variables can be separated and a solution ob- 
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|tained. It is further shown that self-focusing waveguide channels 


jcan be induced by a high frequency field in an arbitrary isotropic. |. 
imedium, if it is assumed that the field produces an isothermal de~ ||. 
j formation that varies the density of the medium in proportion to the 
(pressure. The effect of weak attenuation in the nonlinear medium on’ } 
. ‘jthe shaping and structure of the self-focusing waveguide channels ° - 
‘can be considered in limiting cases by the usual energy balance . 
method. Orig. art. has: 9 formulas. =. 


| 
}ASSOCIATION: None | 
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MILOVSKIY, N.D.; TALANOV, V.I. 


Accuracy limit in measuring the angular coordinates of a source using 


mltielement antennas, Radiotekh. i elektron. 9 no.9:1605-1610 5S 564, 
(MIRA 17:10) 
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ACCESSION NR. AP4031189 
AUTHOR: Bondarenko, N. Go; Yeremina, I. Ve; Talanov, V. I. 
TITLE: Beam phase structure of a ruby laser 


SOURCE: Zh. eksper, i teor. fiz., Vv. 46, no. 4, 1964, 1500-1502 


ruby crystal, dielectric inhomogeneity, transparent dielectric, laser 
output analysis ; 


ABSTRACT: An experimental method is described which makes possible — 

' a visual ‘interpretation of the beam phase structure of any coherent 

i oscillation. The method is pvased on the wave interference of the 

i original beam and a partly scattered baam-after it has passed through 
a dielectric transparent inhomogeneity whose dimensions are small | 

; enough {n comparison with the beam width. The interference picture r 

i _ provides reliable information regarding the structural character= 

{ {etics of a beam phase front. The scattered radiation at a distance | 

d>>a2/, from an inhomogeneity (where a is the dimension of the inhomo- . 


‘ 
t 
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i 

| 

TOPIC TAGS: beam phase structure, phase structure, ruby laser, | 
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geneity), represents a spherical wave whose phase center is located 
in the inhomogeneity, Interference pictures were obtained at various 
distances (75, 155, and 900 cm) from the external mirrors of a ruby 
generator (A# 0. 6940) with a crystal 7.2 cm long-and 0.6 cm in 
diameter, The experimental results indicate the importance of this 
method of phasé measuring for the study of lasers, Orig. art. has: 
2 figures and 2 formulas, 3 oir 4 ee i 
! 
ASSOCIATION: Radiofizicheskiy institut gor'’kovskogo gosudarstvennogo. 
universiteta (Institute.of Radio Physics, Gorky State University) 
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AUTHOR: Talanov v. I. 4) 52? ee ¥, 
ORG: Scientific Research Institute of Radiophysics, Gorky (tauchno-issledovatel 'skiy 


Scientific Research Institute of RadtophyS© =» ——— 


radiofizicheskiy institut) 
TITLE: Self-trapping of wave beams in nonlinear media 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki. Pis'ma v yedaktsiyu. I 
Prilozheniye, V. 2, NO- 9» 1965, 218-222 me 


TOPIC TAGS: laser, nonlinear optics, self trapping,self focusing nonlinear dielec- = 


tric 


ABSTRACT: A theoretical analysis is conducted of self-trapping of beams in an aniso- 
tropic slightly nonlinear dielectric using 4 quasi-opticel approximation. The beam 
structure in the region of the maximum and the minimum of the field is analyzed for 
the special case of a spherical beam with a variable radius of eurvature (geometric 
optics approximation). A solution is also obtained for the Gaussian type beams for 
both two- and three-dimensional cases. It is shown that when P/Pgt < 1s where P is 
the beam power and P, is the power of & stationary beam, the beam will always become 
untrapped. For P/Pst 7 1, self-trapping will be achieved. It is pointed out that 
nonlinear energy absorption and dielectric breakdown will be achieved pefore the self- 
( trapping can be terminated at very high intensities of the light beam. As a result 
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ABSTRACT: In view of the fact that quasioptical waveguides and resonators are 
frequently used 48 components of more complicated systems, the calculations for 
which are quite cumbersome, the author proposes to simplify the computation by 
using an operator method, and presents the fundamental equations for the operators 
‘encountered in the theory of wave beams. The operators included are the Green's 
function operator, the operator for the transformation of a single beam by an ar- : 
pitrary converter, the Fourier transformation operator, the transverse beam dis= ~ 
placement operator, the beam scale-transformation operator, and the ‘operator of a- 
diaphragm made of an ideally absorbing screen. The passage Of a wave beam through 
the system of amplitude-phase converters constituting the quasioptical waveguide 
or resonator is described in terms of a series of linear operators corresponding - 
to the individual elements of the system. “ The principal relations between these - 
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